1. Introduction {#j_sjph-2017-0034_s_001}
===============

The beginning of university life represents an important period of transition from adolescence to young adulthood that could be very often difficult due to interactions between individual psychological characteristics and common stressors, such as academic demands, changes in lifestyle, moving away from home, separating from family, inadequate living conditions, physical and emotional problems, and financial concerns ([@j_sjph-2017-0034_ref_001]-[@j_sjph-2017-0034_ref_003]). Stress in university students may also be related to examination ([@j_sjph-2017-0034_ref_004]), pressure of expectation to succeed or to be competitive, and an uncertain future ([@j_sjph-2017-0034_ref_005], [@j_sjph-2017-0034_ref_006]). Numerous studies analysed the correlation between exposure to aforementioned stressors and students' health ([@j_sjph-2017-0034_ref_007], [@j_sjph-2017-0034_ref_008]). It has been shown that stress has a significant, negative impact on overall health ([@j_sjph-2017-0034_ref_007]-[@j_sjph-2017-0034_ref_009]) and may cause mental problems, deleterious dietary changes ([@j_sjph-2017-0034_ref_010]) as well as generate poor coping skills leading to aggressive behaviour and somatic disorders ([@j_sjph-2017-0034_ref_011]).

Although it is not well-known whether health professions education differs from other higher education, it is generally considered as highly demanding, and students perceive it as a source of significant psychological and emotional distress ([@j_sjph-2017-0034_ref_012]-[@j_sjph-2017-0034_ref_020]).

Previous studies have shown that students who chose medical profession because they wish to help people have greater predisposition to the stress over the students driven by professional respect or material benefit ([@j_sjph-2017-0034_ref_021]). Besides being exposed to academic-related stress, caused by curriculum overload, constant assessments, little time available or variable hour shift for clinical rotations ([@j_sjph-2017-0034_ref_022]), health professions students also encounter occupational stress because they deal with people, their health and their lives. In order to reach the personal and professional maturity the health professions jobs require, the students partake of handling their own mind, attitudes or emotions, and coping with the stress in different, sometimes even difficult, clinical situations ([@j_sjph-2017-0034_ref_023]). Inadequate teaching methods or lack of mentor's support often unable students to adopt required skills, empathy and professionalism manners, ultimately leading to poor coping mechanisms and greater proneness to stress ([@j_sjph-2017-0034_ref_024]).

Increased perception of stress might be associated with moderate level of anxiety, depression symptoms, interpersonal sensitivity, frustration and powerlessness ([@j_sjph-2017-0034_ref_025]). When associated with anxiety and depression, occupational stress, as experienced by the student, can influence his or her quality of life and decrease his or her academic performance due to anxiety-induced difficult cognitive functioning, such as memory disorders, blockage, incapacity to make decisions, and increased sensitivity to appraisals of others ([@j_sjph-2017-0034_ref_026], [@j_sjph-2017-0034_ref_027]). Previous research found that the students and residents who frequently experience stress, also exhibit higher degree of burnout ([@j_sjph-2017-0034_ref_020], [@j_sjph-2017-0034_ref_028]) and future professional impairment ([@j_sjph-2017-0034_ref_029]).

As a psychological and physiological state, anxiety is considered to be a normal response to stress, but prolonged exposure and higher levels of perceived stress may lead to adverse consequences, including the development of anxiety disorder ([@j_sjph-2017-0034_ref_030]). When experiencing high levels of anxiety during their studies, the students are frequently inclined to achieve lower quality of total performance, which usually makes them feel that the situational demands exceed their competences, which further deepens perceived stress, ultimately resulting in the individual's psychological distress ([@j_sjph-2017-0034_ref_031]). Situational stress, showed to be a factor that elevates state anxiety, probably because students realise that they will be judged and that their achievements will be compared with the achievements of others. Highly trait-anxious students often experienced stronger state-anxiety compared to low trait-anxious students, which implies that students with anxiety tendencies are more predisposed to state anxiety in stressful situation ([@j_sjph-2017-0034_ref_032]).

Very little is known about perceived stress among health professions students in Bosnia and Herzegovina (BiH), especially students of medicine. At the Faculty of Medicine, University of East Sarajevo, the study programme of medicine still has traditional curriculum. The students begin their training with three years of pre-clinical course, involving the basic medical sciences. This is followed by the three years of clinical courses and clinical rotations. Students attend lectures on all aspects of medical practice during the whole training. The programme is considered demanding, but up to now, aspects of study stress and generally students' health and behaviour have not yet been studied much ([@j_sjph-2017-0034_ref_033]).

The purpose of the present study was to examine perceived stress of students at the Faculty of Medicine Foča, and to explore its association with anxiety, depression, and health-related quality of life. The questions were formulated into the following hypothesis. The symptoms of depression and anxiety among undergraduate students are associated with perceived stress and self-perceived health. The perceived stress in students of medicine differs from that in the students of similar study programmes, such as dentistry, nursing, and speech language therapy.

2. Methods {#j_sjph-2017-0034_s_002}
==========

2.1. Study Design and Participants {#j_sjph-2017-0034_s_002_s_001}
----------------------------------

The cross-sectional study was conducted in June 2015. Data were collected from 18-year-old students or older enrolled in one of four study programmes at the Faculty of Medicine (medicine, dentistry, nursing, speech therapy). All first-year through sixth-year students (fourth-year for nursing and speech therapy) were invited to participate in the study. Survey instruments were distributed at the conclusion of the spring semester during the last required lecture for each year and study programme class. The study was extensively introduced to students by research assistants. It was explained that the refusal to participate in the survey would have no academic consequences. Each student received a short description of research objectives and paper-and-pencil survey instruments. The survey instruments took approximately 15 minutes to complete. Responses were anonymous, but survey instruments and questionnaires were numbered and collated for data analysis.

Students were informed that by completing the questionnaire, they agreed to participate in the study. No incentives were provided.

Out of the total 640 invited students, 451 agreed to participate in the survey and complete questionnaires (response rate was 70.5%). Twenty-five students were excluded from the analysis due to incompletely filled out questionnaire. Therefore, the final sample consisted of 426 students.

The study was conducted according to the principles of the Declaration of Helsinki.

2.2. Instruments {#j_sjph-2017-0034_s_002_s_002}
----------------

Age, gender, place of birth, financial status and social support were surveyed for social background.

Perceived stress was assessed using the 14-item Perceived Stress Scale (PSS) ([@j_sjph-2017-0034_ref_034]). The PSS consists of multiple choice questions and measures stressful experiences and responses to stress over the previous 4 weeks. Items used a 4-point Likert scale response format, ranging from 'never' (0) to 'very often' ([@j_sjph-2017-0034_ref_004]). Questions that relate negative events or responses were scored in reverse manner. Scores were obtained by averaging their responses to all the items of the scale. The results of the scores were compared with scores predetermined for the questionnaire, and were classified as low ([@j_sjph-2017-0034_ref_015]-[@j_sjph-2017-0034_ref_028]), moderate ([@j_sjph-2017-0034_ref_029]-[@j_sjph-2017-0034_ref_042]), and high degree of stress (\>43). Bosnian translation of the PSS was performed employing two independent interpreters. For both translations, cases of disagreement were resolved by the appropriate researchers, who were native speakers in Bosnian and had expertise in research methodology. Cronbach alpha value of 0.82 for PSS was found to be adequate.

For the assessment of depressive symptoms, the Zung self-rating depression scale was used. The scale consists of 20 questions that should be answered according to 4 statements (most of the time/always/rarely/never). The composite score ranges from 20 to 80 points. The results were compared with scores predetermined for the questionnaire, classifying depressive symptoms as mild (45 to 59 points); moderate (60-69 points); and severe (≥70). The score ranging from 20 to 44 was considered normal ([@j_sjph-2017-0034_ref_035]).

The Spielberger State-Trait Anxiety Inventory (STAI) was used to evaluate anxiety symptoms. The STAI is composed of two different scales: one related to state anxiety (STAI-S) and the other to trait anxiety (STAI-T). The State Anxiety Scale evaluated a transitory emotional state characterised by subjective feelings that may vary in intensity over time (transient manifest feelings of insecurity.). The Trait Anxiety Scale measured anxiety proneness and tendency to perceive a wider range of situations as threatening (personality characteristic). There are 20 items in each scale that are answered on a 4-point Likert scale ([@j_sjph-2017-0034_ref_036]). Two subscales were scored separately. The results of the scores were compared with scores predetermined for the questionnaire, classifying the anxiety levels as low (20 to 34 points); moderate (35--49 points); and high/serious (≥50).

European Quality of Life-5 dimensions (EQ-5D) was used for describing and evaluating health ([@j_sjph-2017-0034_ref_037]). The first part of EQ-5D describes five dimensions, namely: 1) mobility, 2) self-care, 3) usual activity, 4) pain/discomfort, and 5) anxiety/depression. For each dimension, there are three categories of answers; no problem (0), some problems ([@j_sjph-2017-0034_ref_001]) and severe problems ([@j_sjph-2017-0034_ref_002]). The composite score ranges from 0 to 10 points. The EQ Visual Analogue Scale (EQ-5D VAS) was used as a measure of general self-assessment of Health-Related Quality of Life (HRQoL). The students were asked to circle the best answers that apply to them on the scale from 0 (the worst health imaginable) to 100 (the best health imaginable).

2.3. Statistical Analysis {#j_sjph-2017-0034_s_002_s_003}
-------------------------

Data analysis was performed using the Software Package for Statistical Analysis -- The IBM SPSS 21 (Chicago, IL, 2012). Differences between more than two groups were calculated using ANOVA. Multivariate analyses were carried out using logistic regression to examine the relationship between the outcome variable and selected determinant factors. Unadjusted odds ratios (OR) and their 95% confidence intervals (CI) were used as indicators of the strength of association. A p-value of 0.05 or less was used as the cut-off level for statistical significance.

3. Results {#j_sjph-2017-0034_s_003}
==========

The study involved 426 students with the mean age of 21.5±2.26 years. Most students were female (69.2%), born in an urban place (75.8%), and had good financial status (86.9%).

A high degree of stress was reported by 1.6% of students, while the majority of students had either a moderate (70.6%) or low degree (27.5%) of stress. There was a tendency toward higher stress ratings by female students, and this was statistically significant (p=0.046). Statistically significant difference in degree of stress was also found between four study programmes. Students of medicine reported moderate and high degree of stress more frequently as compared to dentistry, speech therapy and nursing students (p=0.035). No significant difference was detected in the perceived stress degree among different years of study (p=0.313) ([Table 1](#j_sjph-2017-0034_tab_001){ref-type="table"}).

###### 

Degree of perceived stress assessed by 14-item Perceived Stress Scale, depending on different characteristics of examined students.

                      Perceived stress degree                            
  ------------------- ------------------------- ------------- ---------- -------
  Gender                                                                 
     Male             46 (39.3)                 84 (28.8)     1 (14.3)   0.046
     Female           71 (60.7)                 218 (71.2 )   6 (85.7)   
  Study program                                                          
     Medicine         29 (27.8)                 114 (37.7)    4 (51.1)   0.035
     Dentistry        46 (39.3)                 73 (24.2)     2 (28.6)   
     Speech therapy   23 (19.7)                 68 (22.5)     1(14.3)    
     Nursing          19 (16.2 )                47 (15.6)     0          
  Year of study                                                          
     Y1               41 (35.0)                 120 (39.7)    1 (14.3)   0.313
     Y2               24 (20.5)                 78 (25.8)     3 (42.9)   
     Y3               21 (17.9)                 39 (12.9)     0          
     Y4               11 (9.4)                  21 (7.0)      0          
     Y5               10 (8.5)                  23 (7.6)      2 (28.6)   
     Y6               10 (8.5)                  21 (7.0 )     1(14.3)    
  Place of birth                                                         
     Urban            91 (77.8)                 226 (74.8)    6 (85.7)   0.892
     Rural            26 (22.2)                 75 (24.8)     1 (14.1)   
  Financial status                                                       
     Good             107 (91.5)                258 (85.4)    5 (71.4)   0.125
     Poor             10 (8.5)                  44 (14.6)     2 (28.6)   
  Social support                                                         
     Good             116 (99.1)                292 (96.7)    6 (85.7)   0.071
     Poor             1(0.9)                    10 (3.3)      1 (14.3)   

The students with moderate and high perceived stress degree reported a significantly lower quality of life assessed by EQ-5D (p\<0.001). However, statistical difference between the groups with low, moderate, and high degree of perceived stress was not found in general self-assessment of HRQoL, as measured with EQ-5D VAS (p=0.161) ([Table 2](#j_sjph-2017-0034_tab_002){ref-type="table"}).

###### 

Perceived stress degree of examined students depending on quality of life, depression and anxiety symptoms.

                             Perceived stress degree                                                 
  -------------------------- ------------------------- ----------------------------------- --------- -------
  EQ-5D                                                                                              
     no problem              99 (34.3)                 190 (44.6)                          3 (0.7)   0.001
     light difficulties      14(3.3)                   59 (13.8)                           3 (0.7)   
     moderate difficulties   2 (0.5)                   25 (5.9)                            0         
     severe difficulties     2 (0.5)                   15 (3.5)                            0         
     extreme difficulties    0                         13 ([@j_sjph-2017-0034_ref_003])    5 (1.1)   
  EQ-5D VAS                                                                                          
     0-40                    2 (0.5)                   8 (1.9)                             0         0.161
     41-70                   6 (1.4)                   38 (8.9)                            0         
     71-100                  109 (25.6)                256 (60.1)                          7(1.6)    
  Depression                                                                                         
     no problem              117 (20.5)                287 (67.4)                          6 (1.4)   0.019
     mild                    0                         15 (3.5)                            1 (0.2)   
  Trait anxiety                                                                                      
     no problem              10 (2.3)                  1 (0.2)                             0         0.001
     mild                    97 (22.8)                 116 (27.2)                          0         
     moderate                10(2.3)                   149 ([@j_sjph-2017-0034_ref_035])   3 (0.7)   
     severe                  0                         36 (8.5)                            4 (0.9)   
  State anxiety                                                                                      
     no problem              117(27.5)                 290 (68.1)                          5(1.2)    0.001
     mild                    0                         12 (1.8)                            1(0.2)    
     moderate                0                         0                                   1(0.2)    

We compared the frequency of depression symptoms in students with different perceived stress degrees. Only 16 (3.7%) students scored positive for the presence of depression (mild), whereby the frequency of symptoms increased with the increase of the perceived stress degree (p=0.019) ([Table 2](#j_sjph-2017-0034_tab_002){ref-type="table"}). Females reported depression more frequently compared with their male counterparts (p=0.042).

The majority of students reported either mild (50%) or moderate (38%) levels of trait anxiety. Similarly to depression symptoms, there was an apparent stepladder appearance in distribution of trait anxiety levels according to perceived stress degree (p\<0.001) ([Table 2](#j_sjph-2017-0034_tab_002){ref-type="table"}).

The state scale was used to assess how students anticipate their feelings in a variety of hypothetical situations. Students with higher levels of stress scored higher in the Stale Anxiety Scale than the students with low stress levels (p\<0.001) ([Table 2](#j_sjph-2017-0034_tab_002){ref-type="table"}). Unlike trait anxiety, none of the students reported state anxiety level as severe.

A weak, statistically significant correlation (r=0.245, p\<0.001) was found between state and trait anxiety. Greater elevation of state anxiety was detected in moderate and severe trait-anxious students.

The multivariate linear regression analysis was used to find independent factors associated with the following outcome variables: perceived stress score, self-reported depression score, self-reported anxiety score, and HRQoL score. The results of the analysis presented in [Tables 3](#j_sjph-2017-0034_tab_003){ref-type="table"} and [4](#j_sjph-2017-0034_tab_004){ref-type="table"} shows that the sociodemographic factors were not associated with any of analysed variables (p\>0.05).

###### 

Factors associated with perceived stress, depression, and HRQoL score (Multivariate linear regression analysis).

                     Perceived stress score[^\*^](#j_sjph-2017-0034_fn_001){ref-type="table-fn"}   Depression[^+^](#j_sjph-2017-0034_fn_002){ref-type="table-fn"}   Health-related quality of life[^o^](#j_sjph-2017-0034_fn_003){ref-type="table-fn"}                                   
  ------------------ ----------------------------------------------------------------------------- ---------------------------------------------------------------- ------------------------------------------------------------------------------------ ------- ----------------------- -------
  Gender             0.076 (-0.012-0.165)                                                          0.091                                                            0.033 (-0.007-0.072)                                                                 0.102   -0.150 (-0.035-0.059)   0.160
  Age                0.019 (-0.098-0.192)                                                          0.524                                                            0.05 (-0.10-0.21)                                                                    0.515   -0.315 (-0.654-0.025)   0.069
  Study program      0.019 (-0.021-0.59)                                                           0.352                                                            -0.002 (-0.20-0.015)                                                                 0.803   -0.014 (-0.108-0.079)   0.764
  Study year         -0.017 (-0.065-0.032)                                                         0.507                                                            -0003 (-0.024-0.019)                                                                 0.803   0.042 (-0.073-0.157)    0.475
  Place of birth     0.002 (-0.36-0.40)                                                            0.920                                                            -0.004 (0.092-0.021)                                                                 0.617   0.023 (-0.67-0.112)     0.618
  Financial status   0.012 (-0.116-0.139)                                                          0.858                                                            -0.035 (-0.21-0.12)                                                                  0.215   0.226 (-0.075-0.525)    0.139
  Social support     0.054 (-0.201-0.309)                                                          0.678                                                            -0.023 (-0.089-0.136)                                                                0.686   0.067 (-0.533-0.668)    0.826
  Perceived stress   \-                                                                                                                                             -0.015 (-0.058-0.027)                                                                0.481   0.243 (0.16-0.467)      0.036
  Depression         -0.078 (-0.297-0.140)                                                         0.481                                                            \-                                                                                   \-      0.218 (-0.297-0.734)    0.405
  Trait anxiety      0.339 (0.276-0.403)                                                           0.000                                                            0.85 ( 0.054-0.115                                                                   0.000   0.220 (0.053-0.386)     .010
  EQ-5D score        0.044 (0.033-0.085)                                                           0.036                                                            0.008 (-0.010-0.026)                                                                 0.405   \-                      \-
  EQ-5D VAS score    0.87 (-0.013-0.187)                                                           0.089                                                            -0.36 (-0.88-0.009)                                                                  0.115   -0.604 (-0.833-0.374)   .000

P-value \<0.05 is considered significant and bolded.

Wald Chi-square=71.546, p\<0.001; based on n=393 observations; SE (0.242)

Wald Chi-square=19.606, p\<0.001; based on n=225 observations; SE (0.334)

Wald Chi-square=128.627, p\<0.001; based on n=426 observations; SE (0.135)

###### 

Factors associated with trait and state anxiety score (Multivariate linear regression analysis).

                     Perceived stress score[^\*^](#j_sjph-2017-0034_fn_004){ref-type="table-fn"}   Depression[^+^](#j_sjph-2017-0034_fn_005){ref-type="table-fn"}                              
  ------------------ ----------------------------------------------------------------------------- ---------------------------------------------------------------- -------------------------- -------
  Gender             0.56 (-0.065-0.176)                                                           0.365                                                            0.061(-0.032-0.003)        0.171
  Age                -0.003 (-0.051-0.045)                                                         0.822                                                            -0.015 (-0.026-0.148)      0.103
  Study program      0.039 (-0.093-0.015)                                                          0.157                                                            0.022 (-0.108-0.079)       0.256
  Perceived stress   0.624 (0.507-0.740)                                                           0.000                                                            0.696 (0.579-0.812)        0.000
  Depression         0.800 (0.513-1.087)                                                           0.000                                                            -0.081 (-0.298- 0.137)     0.466
  Trait Anxiety      \-                                                                            \-                                                               -0.351 (-0.546\--0. 157)   0.002
  State Anxiety      -0.046 (-0.084-0.007)                                                         0.020                                                            \-                         \-
  EQ-5D score        -0.240 (-0.375-0.106)                                                         0.000                                                            -0.018 (-0.009-0.046)      0.187

P-value \<0.05 is considered significant and bolded

Wald Chi-square=256.76, p=0.006; SE (0.175)

Wald Chi-square=392.26, p\<0.001; SE (0.133)

The significant independent factors associated with perceived stress were trait anxiety (OR, 0.339; CI 95%, 0.276-0.403, p\<0.001) and EQ-5D score (OR, 0.044; CI 95%, 0.033-0.085, p=0.036). The presence of anxiety was the only significant determinant of depression score (OR, 0.085; CI 95%, 0.054-0.115, p\<0.001) ([Table 3](#j_sjph-2017-0034_tab_003){ref-type="table"}). EQ-5D score was associated with perceived stress degree (OR, 0.243; CI 95%, 0.16-0.467, p=0.036) and high trait anxiety level (OR, 0.220; CI 95%, 0.053-0.386, p=0.010). Poor general health assessment was a risk factor for health-related quality of life (OR, -0.604; CI 95%, -0.833-0.374, p\<0.001).

A high degree of perceived stress (OR, 0.624; CI 95%, 0.507-0.704, p\<0.001), the presence of depression (OR, 0.800; CI 95%, 0.513-1.087, p\<0.001), and low quality of life were predictors of the trait anxiety (OR, 0.073; CI 95%, 0.018-0.128, p=0.020). State anxiety was a strong risk factor for trait anxiety (OR, 0.046; CI 95%, -0.084-0.007, p\<0.001).

Perceived stress degree had a significant impact on the state anxiety level (OR, 0.696; CI 95%, 0.579-0.812, p\<0.001) among Bosnian health professions students. A significant association was found between trait and state anxiety score (OR,-0.351; CI95%, -0.546\--0.157, p=0.002).

4. Discussion {#j_sjph-2017-0034_s_004}
=============

The current study was conducted to assess the perceived stress and its association with anxiety, depression, and HRQoL in health professions students. As presented in [Table 2](#j_sjph-2017-0034_tab_002){ref-type="table"}, the majority of students perceived moderate stress (70.6%) and only 1.6% of them perceived a high degree of stress. This is consistent with the results of other studies demonstrating that university students around the globe are exposed to high levels of stress ([@j_sjph-2017-0034_ref_038], [@j_sjph-2017-0034_ref_039]). The reported prevalence of perceived stress among health professions students ranged from 31.2% in the United Kingdom ([@j_sjph-2017-0034_ref_012]) to 83.9% in Australia ([@j_sjph-2017-0034_ref_039]). This difference in the prevalence between the countries is considered to be the result of culturally different perception of stress or stressful event, but also of environmental factors, such as economic burden of studying, very high tuition fees, lack of family support, and higher or lower 'readiness' to report the stress or any other complaint ([@j_sjph-2017-0034_ref_007]).

Perceived stress was significantly associated with anxiety levels in the current study ([Table 3](#j_sjph-2017-0034_tab_003){ref-type="table"} and [4](#j_sjph-2017-0034_tab_004){ref-type="table"}), and was an independent determinant of both, state and trait anxiety. This is in line with the study of Bunevicius et al., showing independent association of anxiety symptoms with higher vulnerability to stress and lower level of emotional stability in medical students ([@j_sjph-2017-0034_ref_040]). High, significant correlation between perceived stress and anxiety level was also found in the study of Heinen at al., conducted on the sample of 385 first-year medical students ([@j_sjph-2017-0034_ref_019]), as well as in the studies carried out among dentistry ([@j_sjph-2017-0034_ref_041]) and nursing students ([@j_sjph-2017-0034_ref_042]). High trait-anxiety could have led to greater sensitivity to stress because of students' attention being aimed toward threats to self-worth and self-esteem ([@j_sjph-2017-0034_ref_043]), while negative relationship between state and trait anxiety might have exacerbated the encumbrance of manifest anxiety ([@j_sjph-2017-0034_ref_032]). The results of the aforementioned research emphasise that counselling focusing on anxiety during health profession education might be a possible option for stress reduction. The autogenous training and progressive muscle relaxation showed to be effective in reducing trait and state anxiety levels in medical students ([@j_sjph-2017-0034_ref_044]).

Although ANOVA analysis showed that the frequency of depression symptoms increased with the increase of stress ([Table 2](#j_sjph-2017-0034_tab_002){ref-type="table"}), the association between self-rated depression and perceived stress was not found, as presented in [Table 3](#j_sjph-2017-0034_tab_003){ref-type="table"}. This is contrary to several other studies reporting very strong associations between these two outcome variables ([@j_sjph-2017-0034_ref_010], [@j_sjph-2017-0034_ref_026], [@j_sjph-2017-0034_ref_045]). However, merely 3.7 % of students examined here fulfilled the criteria for self-rated depression, in all cases it was rated as mild, which could explain why depression was not found to be the determinant of perceived stress.

A strong association was found between trait anxiety and depression score ([Tables 3](#j_sjph-2017-0034_tab_003){ref-type="table"} and [4](#j_sjph-2017-0034_tab_004){ref-type="table"}). Living in a constant state of anxiety can make the individual feel there is no hope for ever getting better and that life is not good, which creates a direct path to depression. Having depression during undergraduate studies can cause academic, psychosocial, physical, or academic related hindrances, as it is has been previously detected ([@j_sjph-2017-0034_ref_046]).

Regarding the role of quality of life, its relatedness to perceived stress, trait anxiety, and self-assessment of general health was demonstrated in the current study ([Table 3](#j_sjph-2017-0034_tab_003){ref-type="table"}). A portrait of stress levels and HRQoL has been provided in previous analyses, accentuating that higher vulnerability to stress in health professions students may be a predisposing risk factor for mental distress and poor physical heath ([@j_sjph-2017-0034_ref_047]). Our findings further support the necessity of providing predisposed students with programmes to alleviate their stress and boost their overall health ([@j_sjph-2017-0034_ref_047]).

ANOVA analysis showed higher levels of perceived stress in females than in males, and in medical students than in those of other programmes ([Table 2](#j_sjph-2017-0034_tab_002){ref-type="table"}). However, in a multivariate regression analysis neither gender nor study programme appeared as significant independent factors associated with perceived stress ([Table 3](#j_sjph-2017-0034_tab_003){ref-type="table"}). No association between gender and perceived stress was also reported in studies from Norway ([@j_sjph-2017-0034_ref_048]) and Germany ([@j_sjph-2017-0034_ref_049]), but studies from Sweden ([@j_sjph-2017-0034_ref_014]), Ethiopia ([@j_sjph-2017-0034_ref_045]), and Middle East ([@j_sjph-2017-0034_ref_050]) reported gender difference regarding stress perception. Different results in the studies may be subjected to a different degree of female discrimination, community pressure, and cultural habits.

The perceived stress in students of medicine did not differ from that in the students of dentistry, nursing, and speech language therapy. Controversial results were published on the relationship between health professions programmes of study and students' stress perception. Some found higher incidence of stress in medical students than in dental and nursing students ([@j_sjph-2017-0034_ref_051]), but the other reported lower stress levels in medical than in dental students ([@j_sjph-2017-0034_ref_052], [@j_sjph-2017-0034_ref_053]). These inconsistent findings indicate that in addition to the study programme, there are other independent factors that might increase one's proneness to stress.

4.1. Limitations of the Study {#j_sjph-2017-0034_s_004_s_001}
-----------------------------

The current study has several limitations. The results may not be generalised, as the study was conducted in health professions students of one faculty of medicine, the socio-demographic structure of which was not necessarily the same as at the other faculties in Bosnia and Herzegovina. This was a cross-sectional study that assessed perceived stress degree of students at one point in time. The association between stress and academic performance was not analysed, although it would be interesting and important. Future research should be directed towards identifying personal and occupational stressors that contribute the most to the stress, as well as possible intervention to help students cope with them better. Longitudinal study through study years could show changes in perceived stress over time. Studies to identify factors that may mediate the relationship between perceived stress and depression in health professions students have to be conducted.

4.2. Study Implications {#j_sjph-2017-0034_s_004_s_002}
-----------------------

Decision-makers in academic programmes should focus more on students' well-being and provision of counselling services, which could help the students to effectively cope with, and manage the stress. These programmes will provide the opportunity to identify the students who are at greatest risk for psychological maladjustment during undergraduate training, and protect them against negative effects of stress, such as development of anxiety or depression.

Less stressful learning environment should be created, and help-seeking behaviour promoted. Starting a highimpact mentoring programme could potentially improve social support and affect perceived stress levels. Medical education should encourage resilience against stress, by increasing and maintaining empathy throughout whole undergraduate studies ([@j_sjph-2017-0034_ref_054], [@j_sjph-2017-0034_ref_055]).

5. Conclusion {#j_sjph-2017-0034_s_005}
=============

Higher levels of perceived stress predispose students for anxiety and lower HRQoL. Although medical students reported higher levels of stress compared to the students of dentistry, nursing, and speech language therapy, the study programme was not a significant determinant of perceived stress score. The screening of stress among health professions students should become a regular practice, and those students experiencing high levels of stress should be undergoing screening for anxiety and depression. Interconnection of stress, trait and state anxiety, and HRQoL merits further investigation and development of appropriate interventions.
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